The histopathology of hepatitis B is diverse and reflects the natural history of chronic HBV-infection. Liver biopsy is gold standard for assessment of disease-activity and fibrosis. Treatment-decision is based on the assessment of liver disease severity as well as on patient's age, viral load, and HBeAg status. The relationship between these parameters and liver histopathology is not studied in details. We analysed treatment-naïve patients from single canter: 231 with histologically-proven chronic hepatitis B (CHB) and 104 subjects with clinical, laboratory and ultrasound signs of liver cirrhosis (LC). Viral load and HBV-serology were measured in all cases by real-time PCR and ELISA, respectively. Histological assessment of liver biopsies was performed according to METAVIR. Our results showed that the number of HBeAg-positive patient decreases with the increase of the disease activity from A0 to A3 as well as with the increase of the fibrosis stage from F1 to F4. In HBeAg-positive CHB patients both inflammation and fibrosis were more frequently mild or moderate. Severe disease activity (A3) and advanced fibrosis were observed more frequently in HBeAg-negative subjects. HBeAg-positive patients are younger than HBeAg-negative. Such an age difference exists into all separate subgroups
Introduction
The pathology of hepatitis B is diverse and reflects the natural history of chronic HBV infection which is currently divided into the following five phases: HBeAg-positive chronic infection; HBeAg-positive chronic hepatitis B (CHB); HBeAg-negative chronic infection; HBeAg-negative CHB and HBsAg-negative phase (1, 2) . The phase characteristic is based on the HBeAg/anti-HBe serological status, viral load, ALT values and presence or absence of liver inflammation and fibrosis. Antiviral treatment is indicated in phase 2 and 4 (2) . Several studies conducted in the late 90's confirmed that HBeAg-negative patients compared to HBeAg-positive ones are of older age, have lower viral load and ALT values, but are with more advanced liver fibrosis (3) (4) (5) . In addition cirrhosis was more frequently found in HBeAg-negative subjects (3) (4) (5) (6) . All these finding were also confirmed in Bulgarian patients (7, 8) .
Liver biopsy in subjects with chronic hepatitis B remains the gold standard for evaluating hepatic histopathology. Recently non-invasive methods for assessment of the disease activity and liver fibrosis were approved and accepted by the current guidelines. Thus, in many countries the use of biopsy is limited mainly in select patients based on age, viral load and HBeAg status. The relationship between these clinical and lab parameters and liver histology was still not studied in details.
Aim
To compare viral load, inflammation and fibrosis in HBeAg-positive and HBeAg-negative Bulgarian patients with chronic HBV infection
Material and methods
We analyzed treatment-naïve patients with chronic HBV infection that were diagnosed and selected for antiviral treatment in a single clinical center in Bulgaria: 231 with CHB and 104 with evidence of liver cirrhosis (LC). The diagnosis is based on the classical clinical and laboratory characteristics: physical examination, standard laboratory assessment, liver histopathology and abdominal ultrasound. Viral load and HBV serology were measured in all cases by using LightCycler real time polymerase chain reaction (Roche Diagnostics) and commercially available ELISA kits, respectively. Histological assessment of liver biopsies was performed according to METAVIR system. Co-infections with HDV, HCV and HIV were excluded. SPSS was used for statistical analysis of the obtained data.
Results
231 CHB patients, who had liver biopsies and 104 subjects with liver cirrhosis, were analyzed (table 1 and 2). There were 254 males (75.8 %). The portion of the HBeAg positive patients was higher in the noncirrhotic patients compared to those with LC (26.8 vs 7.7, p<0.0001). The level of the HBV DNA in noncirrhotic subjects vs. those with LC was also higher (6.95±1.92 log10 vs. 5.77±1.89 log10 IU/ml; p<0.001). The distribution of HBeAg-positive CHB patients according to the grades of activity and stages of fibrosis showed that their number decreased significantly with the increase of inflammation severity from A0 to A3 and with advance of fibrosis from F1 to F4 (table 3 and 4 ). The proportions of HBeAg-positive cases with CHB and no/minimal activity or F4 stage were the lowest. The mean ages of HBeAg-positive patients with CHB from all subgroups according to the activity grades and fibrosis stage, as well as among the patients with LC, were significantly lower in comparison with the mean ages of HBeAg-negative cases (p=0.042 -0.0001), (figure 1 and 2). There was a trend for a decrease of the mean serum HBV DNA level among the patients from the subgroups with mild to severe activity grades and also with advance of fibrosis from F1 to F4, ( figure 3, 4) . The mean value of HBV DNA was significantly lower in patients with LC compared to the subgroups of subjects with A0, A1, A2 or A3 activity grades, respectively (p= 0.001). There was also a significant difference between the mean HBV DNA level in the patients with LC in comparison with the same parameter in patients from the subgroups with F1, F2 or F3 stages, respectively (p=0.001 -0.0001). The mean value of HBV DNA in patients with F1 stage was also significantly higher compared to that in patients with F4 stage/cirrhosis ( p=0.001). 
Table. 1. Demographics and viral characteristics of patients with chronic HBV infection

Discussion
The relationship between viral and histopathological parameters is not studied in details in Bulgarian patients with CHB. In our series the number and the proportion of HBeAg positive patient decreases with the increase of the disease activity from A0 to A3 and with increase of the fibrosis stage from F1 to F4. In HBeAg-positive CHB hepatic inflammation and fibrosis were more frequently mild or moderate while severe disease activity (A3) and advanced fibrosis were observed more frequently in HBeAg-negative patients. The proportion of A3 and F4 among HBeAg -negative vs. HBeAg-positive patients were: 24.9% vs. 9.7% and 7.8% vs 3.2 %, respectively.
Our data are fully in line with the previous finding that HBeAg-positive patients are younger than HBeAgnegative (3) (4) (5) (6) (7) (8) . In the present study we demonstrate that such an age difference exist into all separate subgroups of patients with disease activity ranging from A0 to A3 as well as within the subgroups of patients with different fibrosis stage (F1 to F4). A careful analysis of the obtained results revealed that the mean age difference between HBeAg-positive and HBeAg-negative patients is about 15 years in all fibrosis subgroups of subjects in absence of LC, but in the presence of cirrhosis the difference is 10 years. It should be noted that both a sever disease activity and an advanced fibrosis has been found in some HBeAg-positive patients whose age was about 30 years. This clearly suggests that assessment of the histological activity and fibrosis in HBeAg-positive subjects should be considered, although if there is only mild elevation of ALT or relatively low HBV DNA levels (between 2 000 and 20 000 IU/mL), and even if their age is below 40 years. This massage is now very clear in the current EU and US guidelines (2, 9) .
In the present study we aimed not only to compare the mean HBV DNA levels of HBeAg-positive and negative patients, but also performed a detailed analysis of viral load according to the grade of disease activity and the stage of fibrosis (figs. 5 and 6). Our results showed that HBeAg-negative patients compared to HBeAg-positive ones were with about 1 log/mL lower viral load irrespectively of the grade of disease activity and the stage of fibrosis. This difference remained even in presence of cirrhosis, although the subjects with cirrhosis were with the lowest viremia both among HBeAg-negative and HBeAg-positive patient subgroups.
Conclusion
This is the largest and the most detailed study in Bulgaria that compare histologic inflammation and fibrosis with viral load and age in HBeAg-positive and HBeAg-negative patients with chronic HBV infection. We observed that: (1) the number of HBeAg-positive patient decrease with increase of the disease activity grade and the fibrosis stage. (2) mild inflammation and fibrosis are more frequent in HBeAg-positive CHB-patients, while severe activity and advanced fibrosis are more frequently in HBeAgnegative ones. (3) HBeAg-negative patients compared to HBeAg-positive ones are with 1 log IU/mL lower mean HBV DNA level and are average 15 years younger, irrespectively of the activity grade and fibrosis stage. The discussed age-difference is lower (10 years) only in presence of cirrhosis.
